What Is Claimed Is: 



1. A method for measuring the thickness of a thin film, 
cxuprising the steps of: 

irradiating white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sample due to the irradiation of said white light; and 

deteimLning the thickness of said optically 
transparent film, by using information for the spectral 
waveform of the reflected light thus detected; 

wherein, in said step of detecting the reflected 
light, the reflected light is detected fr om regions determined 
on the basis of a previously measured film thickness 
distribution. 

2. A method for measuring the thickness of a thin film, 
ocmprising the steps of: 

irradiating white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sample due to the irradiation of said white light; and 

determining the thickness of said optically 
transparent film, by using information for the spectral 
waveform of the reflected light thus detected; 
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wherein, in said step of deteooriining the film 
thickness, the film thickness is determined by using 
information for the spectral waveform of the reflected light 
from prescribed regions, on the basis of a characteristic 
quantity of the spectral waveform of the reflected light 
generated by said sample. 

3. The method for measuring the thickness of a thin 
film according to claim 2, wherein the ciiaracteristic quantity 
of the spectral waveform of said reflected light is based on 
the reflection intensity of the spectral waveform of said 
reflected light. 

4. The method for measuring the thickness of a thin 
film according to claim 2, wherein the characteristic quantity 
of the spectral waveform of said reflected light is based on 
the frequency spectrtm intensity of the spectral waveform of 
said detected reflected light. 

5. The method for measuring the thickness of a thin 
film according to claim 2, wherein the characteristic quantity 
of the spectral waveform of said reflected light is the 
similarity of the spectral waveform based on a previously 
measured film thickness distribution. 

6. The method for measuring the thickness of a thin 
film according to claim 2, wherein said prescribed regions are 
determined using information such as said spectral waveform, 
or the reflectivity of the surface of said sample with respect 
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to said white light, or the frequency spectrum in said 
spectral waveform, or the like. 

7. A method for measuring the thickness of a thin film, 
comprising the steps of: 

irradiating white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sample due to the irradiation of said white light, by time 
division; and 

determining the thickness of said optically 
transparent film at prescribed regions of the surface of said 
sample, by using information for a ciiaracteristic quantity of 
the spectral waveform of the reflected light thus detected by 
time division. 

8. The method for measuring the thickness of a thin 
film according to claim 6, wherein the ciiaracteristic quantity 
of the spectral waveform of said reflected light is based on 
the reflection intensity of the spectral waveform of said 
reflected light. 

9. The method for measuring the thickness of a thin 
film accxarding to claim 6, wherein the ciiaracteristic quantity 
of the spectral waveform of said reflected light is based on 
the frequency spectrum intensity of the spectral waveform of 
said detected reflected light. 
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10. The method for measuring the thickness of a thin 
film aooording to claim 6, wherein the characteristic quantity 
of the spectral waveform of said reflected light is the 
similarity of the spectral waveform based on a previously 
measured film thickness distribution. 

11. Hie method for measuring the thickness of a thin 
film acx»rding to claim 6, wherein the prescribed regions of 
the surface of said sample are determined using information 
such as said spectral waveform, or the reflectivity of the 
surface of said sample with respect to said white light, or 
the frequency spectrum in said spectral waveform, or the like. 

12. A method for measuring the thickness of a thin film, 
comprising the steps of: 

irradiating white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light from prescribed 
regions of said sample, from the reflected light generated by 
said sample due to the irradiation of said white light; and 

determining the thickness of said optically 
transparent film, by using information for a characteristic 
quantity of the spectral waveform of the reflected light from 
the prescribed regions thus detected; 

13. The method for measuring the thickness of a thin film 
according to claim 12, wherein the information for a 
characteristic quantity of the spectral waveform of said 
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reflected light is information for the reflection intensity of 
the spectral waveform of said reflected light. 

14. The method for measuring the thickness of a thin 
film according to claim 12, wherein the information for a 
characteristic quantity of the spectral waveform of said 
reflected light is information for the frequency spectrum 
intensity of the spectral waveform of said detected reflected 
light. 

15. The method for measuring the thickness of a thin 
film aoc»rdiJig to claim 12, wherein the information for a 
characteristic quantity of the spectral waveform of said 
reflected light is information for the similarity of the 
spectral waveform based on a previously measured film 
thickness (iistxibution . 

16. Toe method for measuring the thickness of a thin 
film according to claim 12, wherein said prescribed regions on 
the surface of said sample are determined using information 
such as said spectral waveform, or the reflectivity of the 
surface of said sample with respect to said white light, or 
the frequency spectrum in said spectral waveform, or the like. 

17. A method for measuring the thickness of a thin film, 
comprising the steps of: 

irradia t i n g white light onto the surface of a sample 
whereon an optically transparent thin film is formed, during 
polishing, whilst supplying an optically transparent fluid on 
the surface of the sample; 
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detecting the reflected light generated by said 
sanple due to the irradiation of said white light; and 

determining the thickness of said optically 
transparent film by using information for the spectral 
waveform of the reflected light thus detected. 

18. The method for measuring the thickness of a thin 
film according to claim 17, wherein the thickness of said 
optically transparent film is determined using information for 
the reflection intensity of the spectral waveform of said 
reflected light. 

19. The method for measuring the thickness of a thin 
film according to claim 17, wherein the thickness of said 
optically transparent film is determined using information for 
the frequency spectrum intensity of the spectral waveform of 
said reflected light. 

20. A method for measuring the thickness of a thin film, 
ccnprising the steps of: 

irradiating white light onto the surface of a sanple 
whereon an optically transparent thin film is formed, during 
polishing; 

detecting the reflected light generated by said 
sanple due to the irradiation of said white light, by means of 
an optical glass having a similar index of refraction to that 
of the polishing fluid; and 
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determining the thickness of said optically 
transparent film, on the basis of the spectral waveform of the 
reflected light thus detected. 

21. The method for measuring the thickness of a thin 
film according to claim 20, vfoerein the thickness of said 
optically transparent film is determined using information for 
the reflection intensity of the spectral waveform of said 
reflected light. 

22. The method for measuring the thickness of a thin 
film acxxirding to claim 20, wherein the thickness of said 
optically transparent film is determined using information for 
the frequency spectrum intensity of the spectral waveform of 
said reflected light. 

23. A device for measuring the thickness of a thin film, 
comprising: 

means for irradiating white light onto the surface 
of a sample whereon an optically t r ansparent thin film is 
formed, during polishing; 

detecting means for detecting the reflected light 
generated by said sarple due to the irradia t ion by said 
irradiation means; 

investigation region setting means for setting 
regions for determining the thickness of said optically 
transparent film, by using the information of any one of the 
spectral waveform of the reflected light detected by said 
detecting means, the reflectivity of the surface of said. 
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sanple with respect to said white light, or the infcomiation 
for the frequency spectrum of said spectral waveform; and 

film thickness calculating means for calculating the 
thickness of said optically transparent film by using 
information for the spectral waveform of the reflected light 
from the regions set by said investigation region setting 
means. 

24. The device for measuring the thickness of a thin 
film according to claim 23, wherein said film thickness 
calculating means determines the thickness of said optically 
tran sparent film by using information for the reflection 
intensity in the spectral waveform of said reflected light. 

25. The device for measuring the thickness of a thin 
film according to claim 23, wherein said film thickness 
calculating means determines the thickness of said optically 
transparent film by using information for the frequency 
spectrum intensity in the spectral waveform of said reflected 
light. 

26. A device fear measuring the thickness of a thin film, 
cenprising: 

means for irradiating white light onto the surface 
of a sample whereon an optically transparent thin film is 
formed, during polishing; 

detecting means for detecting the reflected light 
generated by said sample due to the irradiation said 
irradiation means; 
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investigation region setting means for setting 
detection regions for determining the thickness of said 
optically transparent film, on the basis of the spectral 
waveform of the reflected light detected by said detecting 
means; 

means for extracting a characteristic quantity of 
the spectral waveform of the reflected light generated by the 
detection regions on said sample as set by said investigation 
region setting means; and 

film thickness calculating means for calculating the 
thickness of said opti cally tr an sparent film at said detection 
regions on the basis of said characteristic quantity. 

27. The device for measuring the thickness of a thin film 
according to claim 26, wherein said film thickness calculating 
means determines the thickness of said optically transparent 
film by using information for the reflection intensity of the 
spectral waveform of said reflected light. 

28. The device for measuring the thickness of a thin film 
according to claim 26, wherein said film thickness calculating 
means determines the thickness of said optically transparent 
film by using information for the frequency spectrum intensity 
of the spectral waveform of said reflected light. 

29. A device for measuring the thickness of a thin film, 
comprising: 
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means for irradiating white light onto the surface 
of a sample whereon an optically transparent thin film is 
formed, during polishing; 

detecting means for detecting the reflected light 
generated by said sample due to the irradiation by said 
irradiation means; 

measurement region setting means for setting regions 
for deteriraning the thickness of said optically transparent 
film, on the basis of the spectral waveform of the reflected 
light detected by said detecting means; 

characteristic quantity extracting means for 
extracting a characteristic quantity of a plurality of 
spectral waveforms of the reflected light by detecting, by 
time division, the reflected light from the regions set by 
said measurement region setting means; and 

film thickness calc ul ating means for calculating the 
thickness of said transparent film, at the regions for 
determining said film thickness, by using information for the 
characteristic quantity extracted by said characteristic 
quantity extracting means. 

30. The device for measuring the thickness of a thin 
film according to claim 29, wherein said characteristic 
quantity extracting means extracts information for the 
reflection intensity of a plurality of spectral waveforms of 
said reflected light, as the characteristic quantity for the 
plurality of spectral waveforms of the reflected light. 

41 



31. Hie device for measuring the thickness of a thin 
film according to claim 29, viherein said, characteristic 
quantity extracting means extracts information for the 
frequency spectrum intensity of a plurality of spectral 
waveforms of said reflected light, as the characteristic 
quantity for the plurality of spectral waveforms of the 
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